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I. INTRODUCTION 
 
Regulation, whether of taxi cabs in New York or CO2 emissions in the European 
Union (“EU”), often creates property rights where none existed before - the right to 
drive a taxi or to emit one metric tonne of CO2.  Typically these tradable rights 
acquire a value reflecting the fact that regulation creates scarcity by limiting the 
number of taxi licenses or the volume of CO2 emissions.    
 
Under the EU proposals for CO2 emission reduction between 2013 and 2020 a new 
property right is to be created: the right of a Member State to transfer to another 
Member State ‘part’ of their allowed emission allocation in the non-ETS sector.1  
These rights will be referred to as Transfer Emission Units or TEUs.  They are created 
to reduce the costs of meeting EU emissions targets.   
 
Three important issues surrounding TEUs are, as yet, unresolved.   
 
• First, what mechanism – market or administrative – should be used to 
facilitate the exchange of TEUs? 
• Second, what ‘part’ of the non-ETS emission limit of a Member State should 
be classed as TEUs – 10%, 20% or no limit?    
• Third, who should realise the value of TEUs – the State, existing polluters etc?   
 
The purpose of this paper is to contribute to the debate on resolving these issues.  
 
The paper is divided into seven sections.  Sections II sets the background in terms of 
climate change policy.  Attention is focussed on 2008-2012, immediately preceding 
the introduction of the TEUs.2   These years coincide with the first commitment 
period under the Kyoto Protocol during which EU and other industrialised countries 
must meet targets to restrict greenhouse gases.  Although the EU has set out emission 
reduction targets for the period 2013-2020, discussions on a successor to the Kyoto 
Protocol are due to commence in Copenhagen in December 2009.  Depending on 
what emerges from Copenhagen, the analysis and conclusions in the paper may need 
to be modified and revised. 
 
Section III presents the rationale and key features of the TEUs, while Section IV 
details four major characteristics of the market for TEUs, including its size, the major 
buyers and sellers as well as the market structure indices.  Three mechanisms for 
trading TEUs are evaluated in Section V: bilateral arrangements; market 
intermediaries acting on an agency basis; and, auctions.  In Section VI the issue of 
                                                 
1 The distinction between ETS and non-ETS sectors is explained in Section II below.  ETS=Emission Trading 
System.  
2 The reader who is familiar with the 2008-2012 EU climate change arrangements can skip Section II.  
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how a Member State should allocate the TEUs is addressed.  The final section of the 
paper returns to answer the three questions posed above.  As will apparent from the 
analysis in the paper the answers to these questions are not independent of each other, 
particularly the first two questions. 
 
 
II. EU CO2 EMISSIONS TARGETS & REGULATION: 2008-2012  
 
The EU sets a limit or maximum level of CO2 emissions,3 referred to as allowances, 
for each Member State.  One EU Allowance Unit (“EUA”) is equivalent to one tonne 
of CO2.  The level of allowances is set to restrict emissions below what they otherwise 
would be.  For the EU as a whole the target is to reduce emissions by 8% over the 
period 2008-2012 compared to the 1990 level. In the case of Ireland its allowances are 
set at 13% above the 1990 level of CO2 emissions; in 2005 Ireland’s actual CO2 
emissions were 25% above the 1990 level (EPA, 2008, p. 6).  In other words, the 
target level of emissions is a binding constraint for most participants.  Despite the 
current recession it appears that the target is still binding.4 
 
Each Member State has to design a National Action Plan (“NAP”), which 
demonstrates how it intends to conform to EU Emissions Trading Directive (Directive 
2003/87/EC).5  The current NAP covers 2008-2012.  The NAP: divides the overall 
allowance of a Member State into the EU ETS sector and the non-ETS sector; and, 
within the EU ETS sector, how the allowances will be distributed.  The NAP also 
considers emission reduction in the non-ETS sector. In Ireland the NAP is designed 
by the Environmental Protection Agency (“EPA”), within parameters set by 
government.6 
 
The EU ETS sector accounts for about a third of Ireland’s CO2 emissions as projected 
over the period 2008-2012 (EPA, 2006, p. 9).  Under the 2008-2012 NAP, the EU 
ETS and non-ETS allowances have to be complied with separately; there can be no 
transfers of allowances between the two sectors, either directly or indirectly.  The 
allowances are set for the five year period as a whole. 
 
A.  EU ETS – the Traded Sector 
   
In Ireland’s NAP the EU ETS sector is divided into: general; cement; and power 
generation.7  Allowances are first made to these groups and then, within each group, 
to individual emission sources, referred to as installations.  In general these 
installations are large readily identified point emissions e.g. a brewery, an aluminium 
smelter, a power plant, a petroleum refinery or cement works.   
 
The Member State has little discretion in the mechanism selected to allocate the 
allowances to installations for the period 2008-2012.  The relevant EU Directive 
                                                 
3 Non-CO2 emissions are converted into CO2 emissions. 
4 See EPA (2009) for details. 
5 For details of Ireland’s see EPA (2006, 2008). 
6 See EPA (2006, 2008) for details. 
7 Other Member States may also include, iron and steel, certain mineral industries and pulp and paper.  It appears 
that power generation is the most important source of CO2 emissions. In 2005 this sector accounted for 62% of all 
EU ETS allowances.  For details see Matthes & Neuhoff (2007, pp. 23-24). 
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states that at least 90% of allowances should be distributed free of charge (EPA, 2008, 
p.3).  The allowances are assigned based on historic levels of emission of an 
installation (EPA, 2008, pp 14-15).  In other words, the more you polluted in the past, 
the bigger the allowance assigned today.  There is also an allowance reserve for new 
entrants into activities covered by the EU ETS. 
 
The remaining 10% of EU ETS allowances can be auctioned or grandfathered or 
allocated in some other transparent way by the Member State.  Ireland chose to 
distribute 9.5% free to existing and new installations, with 0.5% sold to recover the 
cost of administering the emission scheme (EPA, 2008, p.5).8  Ireland retires unused 
allowances set aside for new entrants and, as such, these allowances contribute 
towards Ireland meeting its emission targets (EPA, 2008, p. 13).  Ireland has thus 
waived its right to auction EU ETS allowances.9  Germany (9%), the UK (7%), the 
Netherlands (3.7%), and Austria (1.3%) have chosen to auction part of their EU ETS 
allocation.10  Other Member States may follow.  
 
In Ireland allowances are issued annually by the EPA based on the 2003-2004 
emissions of an installation (EPA, 2008, p.5).  The installation receives the same 
annual allocation each year between 2008 and 2012.  Thus the installation is provided 
with certainty concerning the allowance that it will be assigned.11  Of course, if the 
installation ceases production then it is no longer assigned an allowance. 
 
The installation must, at the end of the year, hold allowances equal to its emissions 
that year. The emissions can be greater than, equal to or less than the level of 
allowances that the EPA assigns the installation at the beginning of the year.12 
 
The allowances assigned to an installation can be traded or exchanged by the 
installation’s owners – CRH plc, Diageo Ireland, the Electricity Supply Board, 
Conoco Philips Whitegate Refinery Limited and so on - within a Member State and 
across Member States.   
 
An active EU ETS market has developed in these allowances.  It grew between 2005 
and 2007 from 322 million tons of CO2 to 2,061 million tons of CO2 in 2007.13  
These volumes refer to spot, future and options trades.  Futures contracts account for 
the major part of the value and volume of transactions.   
                                                
 
The EU ETS market is by far the largest market for CO2 in the world, accounting for 
99% of CO2 traded by value in 2007   Although the current EU ETS trading period 
began on 1 January 2008, it nevertheless had the experience of the pilot phase of EU 
ETS trading between 2005-2007, during which an installation’s emissions were 
capped and trading allowed. 
 
 
8 The 0.5% will be sold for the EPA by the NTMA. The first tranche of 185,000 EUAs were sold in December 
2008. 
9 A change would require the approval of the Dail and the Commission.   
10 For details see: http://ec.europa.eu/environment/climat/emission/auctioning_en.htm 
11 These are notified to the Commission and published on its website:  
12 http://ec.europa.eu/environment/climat/emission/pdf/initial_nap/ie.xls 
13 All data in this and the next paragraph is taken from Capoor & Ambrosi (2006, Table 2, p. 13; 2008, Table 2, p. 
7). 
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Eighty per cent of transaction volumes according to Capoor & Ambrosi (2008, p. 8) 
were conducted in 2007 were over the counter (“OTC”)14 with the London Energy 
Brokers Association (“LEBA”) accounting for slightly over 50%.  The European 
Climate Exchange (“ECX”) accounted for more than 84% of exchange-traded 
transactions. There are at least five other exchanges,15 with prices posted on the 
internet.16     
 
The traders in the EU ETS market include installations, market intermediaries (e.g. 
trading houses, aggregators etc) and asset managers (e.g. investors carbon funds, 
hedge funds).  Capoor & Ambrosi (2008, p. 61) observe that banks entered the carbon 
market massively in 2007. 
 
The EU ETS trading system is underpinned by the Community Independent 
Transaction Log (“CITL”) that connects Member State registries and maintains an 
independent record of the issuance, transfer, cancellation, retirement and banking of 
allowances. 17  It has no role in relation to the financial aspects of a transaction and 
contains no information in price.  The CITL has been in operation since 2005. 
 
It is mandatory for each Member State to have a national registry.  These registries 
will ensure the accurate accounting of all units under the Kyoto Protocol plus the 
accurate accounting of allowances under the EU scheme for greenhouse gas emission 
allowance trading. Not only companies but also natural persons may open an account, 
in any EU registry.  This would allow environmentalists to purchase and retire permits 
so as to make emissions targets stricter.  Registration of unregulated firms enables 
intermediaries and traders to participate in the EU ETS market. 
 
Ireland is a small player in the EU ETS market: it accounts for only 1% of all EU 
allowances under the EU ETS; and, around 100 of the 10,000 installations covered by 
the EU ETS scheme across the EU.  Thus Ireland, or more accurately installations 
located in the Republic of Ireland, is a price taker in this market.18  Furthermore this 
market, like any other, will be subject to the competition rules of the EU, as EU ETS 
exchanges effect trade between Member States.  
 
                                                 
14 In the OTC market, trading occurs via a network of middlemen, called dealers, who carry inventories of 
securities to facilitate the buy and sell orders of investors, rather than providing the order matchmaking service 
seen in specialist exchanges such as the NYSE.  Definition from:  http://www.answers.com/topic/over-the-counter-
finance.  Accessed 19 February 2009. 
15European Climate Exchange (ECX) based in London and Amsterdam started in April 2005 
Nordic Power Exchange (Nord Pool) in Norway began in February 2005 
BlueNext in France started in June 2005 (Powernext Carbon became BlueNext on January 2008) 
European Energy Exchange (EEX) in Germany began in March 2005 
Energy Exchange Austria (EEA) in Austria began in June 2005 
SendeCO2 in Spain started at the end of 2005. 
16 See, for example, 
http://www.eex.com/en/Market%20Data/Trading%20Data/Emission%20Rights/Emission%20Futures%20%7C%2
0Derivatives/futures-table/2008-09-29#EUA 
17 For an animated presentation showing the interaction of the CITL and the Member State Registries with respect 
to several transactions see: http://ec.europa.eu/environment/climat/emission/citl_en.htm  
18 The 1% is based on the experimental period 2005-2007.  There is no reason to think the share has changed for 
2008-2012.  For details see Annex to: 
http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/05/84&format=HTML&aged=1&language=EN
&guiLanguage=en 
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Each installation has to make a decision concerning how much CO2 to emit annually, 
subject to the constraint that at the end of the year it has enough allowances to match 
its emissions.  In this respect it has a number of choices:  
 
• First, the installation may engage in abatement efforts so that the installation 
emits less CO2.  It will be profitable for the installation to do so until the 
marginal cost of reducing or abating a metric tonne of CO2 is equal to the 
price of an EU ETS allowance for one metric tonne (assuming that the 
marginal cost of trading is zero).   
 
• Second, the installation may purchase or sell allowances (i.e. EUAs) on the 
EU ETS market.  If its abatement efforts plus its assigned allowances are less 
than its volume of emissions it will have to buy EUAs.  On the other hand, if 
its abatement efforts plus its assigned allowances are greater than the volume 
of its emissions then it can sell the surplus EUAs.   
 
• Third, the installation could fund and develop a Clean Development 
Mechanism (“CDM”) project or purchase in the secondary market a Certified 
Emission Reduction (“CER”) credit generated by a CDM project, if its 
abatement efforts and assigned allowances fall short of its verified 
emissions.19  CERs can be included in the allowances an installation 
surrenders, given its verified emissions. 
 
Thus if an installation requires additional allowances it can either purchase EUAs or 
develop/purchase CDMs/CERs. 
 
It appears that installations in Ireland are overall net purchasers on the EU ETS 
market. In 2005 installations were allocated 19.237 million tonnes CO2, but actually 
emitted 22.398 m tCO2, a difference of 16% of the allowances awarded.  However, 
there was a substantial variation by installation.  For example, Scotchtown Cement 
Works had an allocation of 879,739 tCO2, but its emissions were 1,028,010 tCO2.20 
 
B. Non-ETS – the Non-Traded Sector 
 
The non-ETS sector is the rest of the economy not covered by the EU ETS 
arrangements.  Typically here CO2 emissions are from small scale sources such as 
transport (e.g. cars, trucks), buildings (e.g. heating), services, agriculture and waste. 
 
                                                 
19 The Clean Development Mechanism is a project based method of securing reductions in CO2 emissions.  The 
CDM is part of the Kyoto Protocol.  Each CDM project is given one or more CER units.  One CER represents a 
reduction in greenhouse gases one metric tonne of CO2.  CERs can be sold and traded internationally between 
Annex 1 (i.e. developers/funders & purchasers; generally high income per capita) and non-Annex 1 (i.e. suppliers, 
generally low income) countries.  Under the Kyoto Protocol, Annex 1 countries are constrained in their total 
emissions; non-Annex 1 countries are not constrained.  If a non-Annex 1 country reduces its emissions through a 
CDM project, compared to business as usual, then the CERs can be credited to the meeting of the emissions target 
of an Annex 1 country.   Over 2008-2012 in the non-ETS sector Ireland has committed to purchase CDMs that 
equate to 8% of its non-ETS emission limit (EPA, 2008, p. 5, 9, 27).   For a discussion of CDMs see Ellis et al 
(2007), Haites (2000); Lee (2004); and Michaelowa & Jotzo (2005). 
20Data source: http://ec.europa.eu/environment/climat/emission/pdf/citl_2005/citl_ireland.pdf (accessed on 26 
March 2009). 
 6
In order to meet its emission limits in the non-ETS sector, Ireland has introduced a 
whole range of measures set out in the NAP (EPA, 2006). These measures vary from 
home efficiency grant schemes to integration of land-use planning and transport 
development.  However, these measures do not include any economic instruments 
similar to those outlined above for installations in the EU ETS sector.   
 
Individual emission sources are not constrained with respect to their emissions 
beyond the usual profit and loss calculus with respect to the price of energy.  Of 
course, that would change if Ireland introduced a carbon tax on the non-ETS sector.21 
 
One of the mechanisms that the government can use to meet emission targets in the 
non-ETS sector is to fund and develop CDMs that yield CDM credits or purchase 
these credits – CERs - in the secondary market.  The CERs will count towards 
meeting the emission limit in the non-ETS sector.   
 
C. Conclusion 
 
Market mechanisms are used extensively in the ETS sector to allocate and price CO2 
allowances - EUAs.  Installations trade EUAs OTC and through exchanges, while a 
small but increasing number of Member States auction off up to 10% of their ETS 
emission limit. In contrast, in the non-ETS sector very little use is made of market 
mechanisms or alternative economic instruments such as a carbon tax.  That is about 
to change with the proposals for the non-ETS sector for 2013-2020. 
 
 
III. TEUS: RATIONALE AND KEY FEATURES 
 
A. The Problem 
 
Under the 2008-2012 system for emissions reduction, each Member State sets a non-
ETS sector limit, subject to an overall emissions and an ETS limit.  These 
arrangements, as noted in Section II above, are set out in the Member State’s NAP 
which is approved by the Commission.  Under these arrangements Member States 
cannot sell or exchange or transfer allowances with another Member State between 
their respective non-ETS sectors.22 This leads to inefficiencies at the EU level in 
terms of compliance costs for a given overall EU emissions limit.   
 
Suppose, for example, that Ireland was exceptionally successful in its emission 
reductions due to low abatement costs.  It might be able to efficiently reduce its 
emissions, at low cost, to below its non-ETS limit.  However, Ireland cannot credit 
this difference to another Member State that is having difficulty reducing its 
emissions to the non-ETS limit due to high abatement costs.  This results in 
inefficiencies at the EU level.  If Ireland could transfer the difference to the Member 
State with high abatement costs, more emission reduction would take place where 
abatement costs are lower and less where the costs are higher.  
 
 
                                                 
21 See Tol et al (2008) for a discussion of the carbon tax. 
22 Of course they cannot sell those to the ETS sector either. 
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B. Towards a Solution: the Swedish Proposal 
 
The Swedish Proposal23 is designed to increase the efficiency and cost-effectiveness 
with which the EU meets its non-ETS limits for 2013-2020.  Each Member State may 
transfer part of its non-ETS emission limit to another Member State.  These were 
defined as TEUs in Section I above.  Hence while the total EU non-ETS emissions 
limit remains the same, some Member States can exceed their initial limit, while 
others emit less than their initial limit through the transfer of TEUs.   
 
 
The European Parliament’s wording of the Swedish Proposal is:24 
 
10) As a means to even out the differences in abatement 
cost faced by different Member States by allowing for 
increased geographical flexibility, and at the same time, 
enhancing the overall cost-efficiency of the total 
commitment of the Community, Member States should be 
able to transfer part of their allowed greenhouse gas 
emissions allocation to other Member States. The 
transparency of such transfers would be ensured by way 
of a notification to the Commission and the registration of 
each transfer in the registries of both Member States 
involved, and may be effectuated in a manner that is 
mutually convenient, including via auctioning, use of 
market intermediaries acting on an agency basis, or by 
way of a bilateral arrangement. 
 
Six observations can be made about the proposal: 
 
• It is motivated by a desire to reduce the overall EU-wide costs of meeting the 
EU non-ETS emissions limit.  Given that Member States have different 
abatement costs at the margin in the non-ETS sector (Tol, 2009, Table A4, p. 
1752), there is an obvious opportunity to reduce overall EU compliance costs. 
 
• The “part” of a Member State’s non-ETS emission limit that can be transferred 
to another Member State is not specified.  However, it is an important issue 
that has implications for the choice of market mechanism for trading TEUs.   
 
• It creates a new property right, the TEU, which can be traded between 
Member States.  The property right is owned, initially at least, by the Member 
State. 
 
                                                 
23 A number of different proposals were put forward in framing climate change policy for 2013-2020, including 
the Irish and the Polish.  For details see Tol (2009). 
24  European Parliament legislative resolution of 17 December 2008 on the proposal for a decision of the European 
Parliament and of the Council on the effort of Member States to reduce their greenhouse gas emissions to meet the 
Community's greenhouse gas emission reduction commitments up to 2020 (COM(2008)0017 – C6-0041/2008 – 
2008/0014(COD)).  This may be accessed at: http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-
//EP//TEXT+TA+P6-TA-2008-0611+0+DOC+XML+V0//EN&language=EN#BKMD-18   The Swedish proposal 
developed subsequently to the original proposals by the Commission (CEC, 2008a). 
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• The TEU is likely to have value, given that there are differences, at the 
margin, between Member States in their abatement costs in the non-ETS 
sector. 
 
• The transfer of TEUs between Member States should operate in a transparent 
manner, ensured via national registries.  As noted in Section II.A above the 
national registry per se provides no information as to price or other contractual 
conditions.  Its purpose is solely to validate the transfer of TEUs. 
  
• The mechanism for affecting the transfer of TEUs between Member States is 
for the buyer and seller to determine.  Several mechanisms are suggested in 
the proposal but none is recommended.  This raises the possibility that 
different mechanisms being used for transferring TEUs between Member 
States. 
 
An illustrative example might assist the exposition (see Table 1).25 Suppose that the 
marginal cost of abatement per tCO2 in Member State A was €50 in the non-ETS 
sector and for Member State B was €30.  If the price of a TEU was €40, where one 
TEU was equivalent to a tCO2, then Member State A could purchase a TEU from 
Member State B.  As a result Member State B would emit one tCO2 below their initial 
non-ETS limit (i.e. 4999 tCO2in Table 1) and so have a credit of 1 TEU which can be 
traded.  The abatement cost is €30 of resources.  In contrast, Member State A emits 
one more tCO2 that their initial non-ETS limit (i.e. 1301 tCO2 in Table 1), and 
purchases 1 TEU from Member State B.  This saves €50 of resources.  Overall there 
would be a saving €20 of resources. Compliance costs would be reduced. 
 
Table 1  
Trading in TEUs: An Illustrative Example 
Member 
State 
Allowance 
(tCO2) 
Marginal cost 
of abatement 
Actual 
Emissions 
(tCO2)  
Trades Final 
Allocation 
(tCO2) 
A 1300 €50 1300+1 Buys 1 TEU 1300 
 B 5000 €30 5000-1 Sells 1 TEU 5000 
 Total 6300 - 6300  6300 
Source: See text. 
 
 
IV. TEUS: FOUR MARKET CHARACTERISTICS  
 
Designing market mechanisms cannot be done in a vacuum.  In this section four 
important market characteristics are considered.  Estimates are provided of the 
identity and size of buyers and sellers, market concentration and market size.  
However, first the distinction is made between primary and secondary participants 
                                                 
25 This example assumes that the non-ETS emission limit is binding.  In other words that the non-ETS emissions 
limit for a Member State is greater than its projected actual emissions over the period 2013-2020 with no policy 
intervention.  If, in fact, as appears to be the case for several Member States the non-ETS emission limit is not 
binding (Tol, 2009, 1, p. 1747), then these Member States may sell the difference between the emission limit and 
its actual level of emissions.  
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since these estimates are confined to the primary rather than secondary market 
participants.   
  
A. Market Participants: Primary and Secondary Markets26 
 
In many existing carbon markets there is both a primary and a secondary market.  In 
the case of Clean Development Mechanisms (“CDMs”) the primary market consists 
of funding and developing the CDM projects which yield the carbon credits, CERs.  
These CERs can then be sold in the secondary market by the developer to, for 
example, a power plant which can use the CER towards meeting its emission limit.  
Equally, as noted in Section II.A above, in EU ETS market a Member State can sell 
up to 10% of its emission limit in the secondary market.  
   
The difference between the two markets, for the purposes of TEUs, is that the primary 
market will consist of only the 27 Member States, which are the original owners of 
the TEUs.  The secondary market consists of intermediaries such as dealers, brokers, 
exchanges, and private sector financial firms which are already players in the broader 
carbon market.27  They buy from the original TEU owners and then trade both with 
other secondary market participants and Member States. 
 
Secondary market participants perform valuable roles in terms of facilitating the 
trading of carbon products such as CDMs and EUAs.  These participants also develop 
financial instruments such as derivatives and carbon linked bond transactions.  In 
addition, of course, there are investors in carbon credits that speculate on the future 
price of carbon. The large size and growth of the carbon market - €47 billion in 2007 
compared to €9 billion in 2005 - has encouraged the development of these instruments 
and investment in the market.   
 
B. Who’s Buying? Who’s Selling? 
 
Who are likely to be the major players in the primary TEU market? Which Member 
States will be the major buyers?  Which the major sellers?  Tol (2009, Table 4, p. 
1748) has modelled the impact of the Swedish proposal under five calibrations.  
Irrespective of the calibration Ireland will be small buyer, accounting for, on average 
across the five calibrations, 3.9% of all purchases. 
 
Overall there are likely to be 14 sellers and 13 buyers.28  The largest purchasers, in 
order of importance are: Italy (24.1%); Spain (15.5%), France (12.8%); the UK 
(11.3%); Germany (8.8%); and, the Netherlands (6.9%).  If the buyers were all of 
equal size then each would account for 7.7%.  The five leading buyers have a market 
share of 72%, the six leading 79%. 
 
The big sellers are, in order of importance: Poland (36.9%); Romania (20.0%); the 
Czech Republic (10.3%); Bulgaria (8.0%); Hungary (7.6%); and, Slovakia (4.6%).  If 
                                                 
26 The discussion of the carbon market in these paragraphs draws heavily on Capoor & Ambrosi (2008, pp. 59- 66) 
27 Of course, a Member State may participate in both the primary and secondary market.  
28 All the percentages refer to the average across all the five calibrations.  In general the results demonstrate 
considerable stability across the five calibrations, but there are some exceptions, such as the UK and Germany 
which while buyers under four of the calibrations become a seller under the other calibration.  See Tol (2009, 
Table 4, p. 1748) for details. 
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all the sellers were of equal size each would account for 7.1% of the market.  The four 
leading buyers account for 75% of the market. 
 
However, a number Member States account for only a small market share as either a 
buyer or a seller.  Six countries have a market share of between +/- 2%, eight +/-
3%.29  This suggests that some Member States may be buyers or sellers, depending on 
the price of TEUs and the success of their own domestic abatement efforts 30.  
 
It should be noted that Tol’s results assume that there is no limit on the proportion of 
a Member State’s non-ETS emissions that can be traded to another Member State.  
However, as noted above, legislation may impose a restriction on the proportion of 
the non-ETS emission limit that can be traded.  This is unlikely to change the identity 
of the major buyers and sellers of TEUs - given the differences in marginal abatement 
costs31 – but is likely to change the size of the TEU market.   
  
C. Market Structure 
 
A common measure of market structure is the Herfindahl-Hirshmann Index of 
concentration.  It is defined as the sum of the squares of the market shares of the 
buyers or sellers.   It will vary between 10000, a monopoly (i.e. 1002), to (1/N) 
x10000, where N is the number of firms in the market and they are all of equal size.  
In the primary TEU market on the seller side the minimum value of the HHI is 714, 
for buyers, 769. 
 
Competition authorities have used the HHI index to categorise markets in terms of the 
degree of competition.32  However, these are a very rough and ready classification as 
many other factors affect the degree of competition.  Nevertheless, these 
classifications are used for purposed such as screening for mergers that might result in 
anticompetitive effects.  
 
Using the data from Tol (2009), it is possible to estimate the HHI for both buyers and 
sellers, as shown in Table 2.  
 
 
Table 2  
Concentration of Buyers and Sellers in the Primary TEU Market, 2013-2020 
HHI Classification 
Buyer 1345 classified as ‘moderately concentrated’ 
since > 1000 & < 1800   
Seller 2063 classified as ‘highly concentrated’, since 
>1800 
Source: Estimates based on Tol (2009, Table 4, p. 1748). 
 
                                                 
29 The six countries are: Cyprus, Estonia, Finland, Latvia, Luxembourg, Malta and Slovenia.  The eight also 
include Belgium and Lithuania.   
30 This conclusion needs to be viewed with some caution, since most of these Member States are quite small.  
Hence in relation to their emission limit their participation in the TEU market may be large, suggesting that they 
are unlikely to switch between being a buyer and seller.  
31 See Tol (2009, Table 1, p. 1747). 
32 See, for example, Competition Authority (2002), 
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The results suggest two oligopolies, with sellers more concentrated than buyers.  
However, no single participant would appear to have a market share considered to be 
dominant.33  Thus the market might be workably competitive.   
 
D. How Big Will the TEU Market Be? 
 
The size of the TEU market is important, as discussed below, in selecting which is the 
best mechanism for allocating these property rights.  The working assumption is that 
10% of the non-ETS emission limit can be traded as TEUs.  Using Tol (2009) to 
identify which Member States are likely to be buyers and which are likely to be 
sellers; Table 3 indicates the likely magnitude of trades in TEUs assuming that the 
10% is traded.    
 
Table 3 
Leading Buyers and Sellers of TEUs, Member States, Annually 2013-2020, 
Assuming TEUs Fixed at 10% of Non-ETS Emission Limits  
Buyer m tCO2 Seller m tCO2 
Italy 30.5 Poland 21.7 
Spain 21.9 Romania 9.8 
France 35.4 Czech Republic 6.9 
UK 31.0 Bulgaria 3.5 
Germany 43.9 Hungary 5.8 
Ireland 3.8 Slovakia 2.3 
Note: CEC (2008a) presents the non-ETS emission limit for Member States for 2020 in tCO2; Tol 
(2009) the identity of the buyers and sellers in the TEU market by order of importance. 
Source: CEC (2008a, Annex, p. 15) and Tol (2009, Table 4, p. 1748). 
 
This naturally raises the issue of whether this volume of trading is large or small.  It is 
an issue to which we return to below.  However, two caveats should be noted. 
 
First, Tol’s model, which as noted above, imposes no restrictions on the proportion of 
a Member State’s non-ETS emission limit that can be traded as TEUs, finds that 109.2 
m tCO2 will be traded annually over the period 2013-2020.  This is 4% of the non-
ETS emission limit in 2020.  This suggests that the 10% limit may not be binding.  
However, this is misleading since the 10% limit applies at the Member State level.  
Based on Tol (2009) it appears that indicates for some Member States the level of 
selling (e.g. Poland and Romania) is excess of 10%.34  Hence the 10% limit is likely 
to be binding for at least some Member States.  
 
Second, the volume of trades in both Tol (2009) and in Table 3 is the physical volume 
of TEUs that would be delivered between buyer and seller.  However, the evidence on 
commodity markets, such as crude oil and gas as well as carbon allowances, is that 
the financial volume of trades exceeds the physical volume deliveries by a substantial 
                                                 
33 Under EU competition guidance on enforcement priorities, single firm dominance is unlikely for a firm with a 
market share of 40% and less.  The closest is Poland on the seller side with a market share of 36.5%.  For details of 
enforcement priorities see CEC (2009).  Of course, Member States are not firms and so may not be subject to 
competition law in terms of buying and selling TEUs.  This issue is discussed further below. 
34 Ten per cent of the non-ETS allocation for Poland and Romania is 21.7 and 9.8 mtCO2 (Table 3 above) while 
Tol (2009, Table 4, p. 1748) predicts that these two Member States will sell 40.3 and 21.9 mtCO2, respectively, if 
there is no upper limit on the volume of TEUs that can be exchanged.  
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margin.  Matthes & Neuhoff (2007, p. 44) put the multiple at five fold for carbon 
markets and 12 and 13 for crude oil and natural gas, respectively.  Much of the 
difference will be accounted for by trade in the secondary market. 
 
 
V.  EVALUATING THREE ALTERNATIVE MARKET MECHANISMS  
 
Four criteria are used to evaluate three market mechanisms.  These criteria - market 
players; availability of price information; transaction costs; and potential for gaming – 
are set first set out.  Next the mechanisms that have been suggested by the 
Commission for TEU trading are defined: bilateral trading; market intermediaries 
acting on an agency basis; and, auctions.  These criteria are then applied to the 
mechanisms which are then ranked from most to least preferred.  
  
A. Four Criteria for Distinguishing Between Mechanisms 
 
1. Market Players 
 
In general the more market players the more competitive is the market.  This is not of 
course a universal rule, but nevertheless mechanisms that expand the number of 
players beyond the 27 Member States will score more highly.  Allowing more players 
could also encourage a liquid secondary market to develop. 
 
3. Price Transparency 
 
An essential purpose of any market is the price information that it yields.  Price is an 
important signal for resource allocation.  High TEU prices signal to a Member State 
that it may be better to invest in domestic abatement and sell TEUs, while if prices are 
low the Member State may decide that it is a better to buy TEUs than invest in 
domestic abatement.  Hence a mechanism that is more price transparent will score 
more highly.  
 
3. Transaction Costs   
 
Transaction costs are those involved in the exchange of TEUs.  There are initial fixed 
costs in creating the market mechanism itself, such as establishing the rules for 
bilateral exchange or the structure of an auction.  There may be search costs to 
determine the price (e.g. bid and ask) and quantities willing to be traded and by 
whom.  There may be bargaining costs in order to reach an agreement.  If an 
intermediary, such as a broker or dealer, is used to carry out a trade then there is likely 
to be a commission charge, often a percentage of the value of the transaction.  Finally, 
there may be costs ensuring that the transaction is actually completed.  Hence 
contracts and enforcement mechanisms may need to be put in place.  Transaction 
costs drive a wedge – similar to a tax – between what the buyer pays and the seller 
receives.  Hence a mechanism that yields lower transaction costs will score more 
highly. 
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4. Anti-competitive Behaviour & Gaming 
 
Markets are capable of being rigged, by either buyers or sellers.  Sellers may co-
ordinate their behaviour to obtain a supra-competitive price by withholding TEUs 
from the market, forcing buyers to pay more.  Hence a mechanism that is less 
conducive to anticompetitive behaviour will score more highly. 
 
Clearly if one mechanism scores more highly in all of the criteria it is the appropriate 
choice, but if that is not the case then some judgement will be needed to select the 
best mechanism.  
 
B. Three Market Mechanisms 
 
The three mechanisms that were suggested by the Commission for TEU trading were 
not fleshed out in any detail.  Nevertheless, the broad characteristics of each 
mechanism can be sketched out.  In some instances a certain amount of detail is 
provided based on the experience of other carbon markets, such as those for CDMs 
and the EU ETS market.  However, one has to be mindful of the differences in relying 
on such comparators.   
 
There is, of course, the difficulty that the characterisation of the mechanism may not 
be independent of the criteria.  In other words, there may be a danger that the 
description of the market mechanisms is set out in such a way that (say) auctions is 
the most preferred option.  In the discussion below every attempt has been made to 
guard against such bias by being as explicit as possible about the description and the 
application of the criteria.  Furthermore in the case of market intermediaries and 
auctions the experience of existing carbon markets is drawn on extensively, rather 
than designing them from scratch. 
 
1. Bilateral Arrangements 
 
Bilateral arrangements would involve exchanges of TEUs between one Member State 
and another Member State.  If a Member State is a buyer such as Italy, Spain or 
Ireland they will engage with likely sellers such as Poland, Romania, and the Czech 
Republic and so on.  Negotiations may be held by one Member State with several 
Member States separately or simultaneously.  In some instances, the buyer might 
enter into a long term contract for allowances over 2013-2020, while in others the 
transaction might be in the form of spot market transaction.  Contractual terms would 
have been settled, which might be complex for a longer term contract. 
 
The actual trading on behalf of a Member State might be delegated to specialist state 
body with expertise in trading in carbon, commodity and/or financial markets.  In the 
case of Ireland, for example, the National Treasury Management Agency (“NTMA”) 
already participates in the CDM market on behalf of the State.35 This body would be 
                                                 
 
35 The government created a Carbon Fund under the Carbon Fund Act 2007 which is administered by the NTMA.  
According to the 2007 Annual Report of the Carbon Fund, investments have been made in three funds: European 
Bank for Reconstruction and Development Multilateral Carbon Credit Fund; the World Bank Carbon Fund for 
Europe; and the World Bank BioCarbon Fund (NTMA, 2008, p. 14). In terms of expenditure the National 
Development Plan 2007-2013 approved €270 million for purchase of carbon credits.  There was a prior 
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given instructions to buy or sell a certain volume of TEUs by the Member State as 
part of its plan to meet its non-ETS limit.  In the case of Ireland the instructions would 
be from the Environmental Protection Agency and the Department of the 
Environment, Heritage and Local Government.   
 
2. Market Intermediaries Acting on a an Agency Basis  
 
Under this option the Member State uses the services of one or more experienced 
intermediaries that already act as brokers in the various carbon markets that exist 
including those for CERs and EU ETS.  The broker would execute the trades in the 
OTC market.  Examples of intermediaries include Evolution Markets Limited and 
Tradition Financial Services Limited, both of which are members of the London 
Energy Brokers Association (“LEBA”).  If the market volumes were sufficient then 
the TEUs might be quoted on some of the carbon exchanges which have developed 
such as the European Climate Exchange and/or the Green Exchange (Capoor & 
Ambrosi, 2008, pp. 65-66).     
 
As with bilateral arrangements, the Member State might delegate the actual trading, 
together with instructions, to an expert state or quasi state body. 
 
3. Auctions    
 
Auctions are broadly speaking arrangements under which TEUs would be sold to the 
highest bidder.  There are a large variety of different auction types, while auctions 
have been used to sell everything from rare pictures to radio spectrum.  Furthermore, 
there is a large literature both on auctions in general (e.g. Klemperer, 2004), and 
carbon markets, in particular (e.g. Matthes & Neuhoff, 2007; Defra, 2007). 
 
In order to give a sense of the characteristics of an auction for TEUs might look we 
draw on the proposals for auctions for 2013-2020 in the EU ETS sector where 
Matthes & Neuhoff (2007, p. 3) recommend the following features of an auction for 
carbon rights in this case EUA: 
 
• All entities with registry accounts would be eligible to take part in the auction. 
 
• The auction should be organised as a single round, sealed bid auction. 
 
• The price formation should rely on a uniform market clearing price. 
 
• A relatively high frequency of auctions should be aimed at (at least monthly). 
 
• Governments should credibly announce distribution of allowances over time. 
 
• A reserve price based on prices in secondary markets on the previous day 
should be announced. 
 
                                                                                                                                            
commitment of €20 million by the Minister for the Environment, Heritage and Local Government in these funds 
(NTMA, 2008, p. 29). 
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• Credit posting for a fraction of maximum bid value (e.g. 10%) ensures 
integrity of auction. 
 
• Set-up, running costs and implementation delays are likely to be lower if an 
institution with similar operations is commissioned to carry out the auction on 
behalf of one or multiple governments.36 
 
• A restriction of bids to certain maximum limits should not be introduced for 
the phase-in of auctioning. 
 
• A market monitoring mechanism should be set up as is the case for most 
commodity and financial markets. 
 
Thus there will be a single market price which all successful bidders pay.  Bids are 
organised in descending order of the bid price.  Where the demand curve intercepts 
the volume of CO2 that is the market price all bidders pay.37    
 
It could, of course, be argued that some of these features would be modified for a 
TEU auction.  Four, in particular, stand out.   
 
• First, it could be argued that frequent auctions would be costly particularly for 
Member States that are likely to be smaller sellers.  However, as discussed 
below, based on the record of existing carbon market auctions by German, UK 
and Austria such a frequency is feasible for the TEU volumes that might be 
traded, while for Member States with smaller volumes they could hold joint 
auctions.   
 
• Second, there may not be – initially at least - a secondary market with which 
to set the reserve price.  However, there other carbon prices that could be used 
for such a purpose, including the price in the EU ETS market or the CDM 
market.   
 
• Third, since the participants in the primary market are Member States then the 
necessity for credit posting is redundant.  However, one consideration, 
discussed below, in order to increase the number of participants, is to allow 
non Member States to participate in which case such a requirement would be 
appropriate.  
 
• Fourth, since the auction is held by a Member State there is a question of who 
will provide a market monitoring mechanism.  However, this appears to pose 
no problem for the carbon auctions under the EU ETS by Member States.  For 
example, in the UK an independent person is appointed to monitor the auction, 
who prepares a report which is subsequently published (Steeds, 2008).  
                                                 
36 The UK EUA auction, which is organised by a government agency, the UK Debt Management Office – a body 
similar to the NTMA, Austria appointed the Climex Trading Platform to conduct the auction. For thirteen years the 
auction was conducted free of charge by the Chicago Board of Trade and is currently conducted by the US EPA.  
The German EUA auctions are conducted by a banking group KfW on behalf of the government.  
37 Some difficulties may arise if more than one bidder submits the same price which coincides with the market 
price.  These issues are discussed in Matthes and Neuhoff (2007, pp. 32-35).- 
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In designing and implementing an auction, there is considerable experience that can 
be drawn upon.  As noted above four Member States current auction EU ETS carbon 
allowances, while there also a number of US greenhouse gas markets that can be 
relied upon.  
 
C. Testing the Mechanisms: Which Scores the Best on Each 
Criteria?   
 
The European Parliament states that the choice of mechanism “may be effectuated in 
a manner that is mutually convenient ….”38 This suggests a series of bilateral 
arrangements between Member States.  However, this is too limiting a set of 
possibilities.  In some instances, for example, smaller Member States that are buyers 
or sellers might form joint selling or buying agencies to increase their bargaining 
power and/or reduce transaction costs.  If a Member State chooses to auction their 
TEUs or engage a market intermediary then this necessarily constrains the choice of 
the buyer.  Furthermore there may be situations in which it is optimal for a particular 
mechanism to be employed at the EU level.  This suggests a variety of mechanisms 
may emerge, some bilateral, others ‘one to many’.   
 
The size of the TEU market may be an important issue in considering the most 
appropriate market mechanism.  If, for example, there is high fixed transaction costs 
associated with a particular mechanism, then this mechanism will be more appropriate 
if the market is large rather than small.  In some cases, of course, the mechanism can 
be designed so that volume makes little difference.  There may, for example, be 
auctions that work well for small market sizes and different designs that are more 
appropriate for larger market sizes. 
 
In the discussion below two scenarios are considered: a low volume of trading; and a 
high volume of trading.  As noted above the precise proportion of a Member State’s 
non-ETS allowance limit that can be converted into TEUs has as yet to be decided.   
 
1. Number of Market Participants 
 
The number of primary participants under all three mechanisms is 27, but under both 
the auctions and the intermediary agent mechanisms there may be an opportunity for 
the participation of secondary market players.  In other words, initially the sellers 
would be the Member States, but some of the buyers would be secondary purchasers.   
 
The question arises as to why secondary purchasers would be interested in purchasing 
TEUs.  There are several reasons: 
 
• Greenpeace and other environmental groups may wish to purchase and cancel 
TEUs as a way of making emissions targets stricter; 
 
• Brokers, dealers, and others involved in carbon markets may take different 
views from Member States as to future demand and supply for TEUs and 
hence may be willing to purchase TEUs on this basis (i.e. speculate); 
 
                                                 
38 For citation see Section III.B above. 
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• The schedule for reduction in the non-ETS market for 2013 to 2020 is to be 
achieved in a series of well defined annual emission reductions.  There is 
likely to be some under/overshooting of annual targets and thus a spot 
demand for TEUs which secondary market players may be able to supply.  
Alternatively the secondary market players may develop products that mean 
Member States can hedge against shortages, so that in effect an insurance 
policy is sold.39  
 
A larger TEU market is more likely to signal a demand for the services of secondary 
players, while a small thinly traded market suggests little demand and hence the 
secondary market players have little incentive to enter and develop expertise. 
 
Irrespective of market size the number of participants is confined to 27 for bilateral 
arrangements and but will be greater than 27 for the other two mechanisms with high 
volume trading due to the presence of secondary market participants.40   
 
2. Transparency 
 
On transparency, attention needs to be paid to prices and quantities.  Under the terms 
of the Swedish proposal, set out above, information on quantities traded will be public 
through the national registries, although there is likely to be a delay on publication of 
data from the registry. ETS data for 2008 is, for example, being published, in 
aggregate form, in April 2009.41  This process will occur irrespective of the market 
mechanism.  However, the same cannot be said for prices. 
 
Bilateral arrangements are the least transparent.  There is no obligation for either party 
to divulge the price.  Indeed, there may be reasons why the seller or buyer may not 
want the price to become public.  The seller may be trying, for example, to price 
discriminate.  This lack of transparency occurs whether or not a high or low volume 
of TEUs are traded.   
 
In contrast auctions – at least judged by the option set out above and the practice of 
the EU ETS CO2 auctions conducted by several Member States and the US EPA SO2 
auction42 – tend to be very transparent with not only the price being published but the 
quantity to be sold is set out credibly in advance for a number of months.  
Furthermore an independent observer provides an account of the auction process, 
further increasing transparency.  
 
The intermediate option is somewhere in between these two.  A number of brokers 
and exchanges that operate in carbon markets publish prices relating to CDMs, CERS 
and EUAs.  There is no reason that such information would not be provided for TEUs.  
However, at low volumes the market for TEUs is likely to be thin and may not merit 
                                                 
39 On the various sorts of financial products that have been developed in carbon markets see Capoor & Ambrosi 
(2008, pp. 59-66). 
40 Mattheus & Neuhoff (2007, p. 44) argue that an auction compared to a free allocation will increase trading 
volume in secondary markets. 
41 For each installation, its allocated, verified and surrendered level of emissions is released on the Commissions 
website.  For details see: http://ec.europa.eu/environment/ets/ (accessed on 20 April 2009). 
42 These are all discussed further below. 
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the collection and publication of price data. However, the reverse would obtain with 
high volume TEU trading.  
 
3. Transaction Costs 
 
At low TEU volumes it is likely that transaction costs will be lowest with bilateral 
arrangements and intermediary agent mechanisms and highest with an auction.  Public 
servants in a state body involved in bilateral agreements are on fixed salaries while 
brokers typically charge a percentage of the value of the transaction.  At low volumes 
it may thus make little difference whether a bilateral arrangement or intermediary 
agent mechanism is used.  In contrast, at low volumes the fixed costs of establishing 
an auction through, for example, extensive consultation, the costs of testing the 
auction design, the costs of running the auction itself, including the independent 
observer, may mean that these costs may not be covered.43   
 
However, things are likely to change at high market volumes.  Auctions are clearly 
superior as the fixed costs noted above are spread over much higher volumes of sales.  
Since an intermediary agent such as a broker or dealer is likely to charge on a 
commission basis, transaction costs are likely to be lower with an auction.  Bilateral 
arrangements transaction costs are also likely to increase as the volume of sales 
increases and contractual negotiations may be more complex.  More staff will have to 
be hired. 
 
Finally, in terms of search costs, auctions are likely to be lower than bilateral 
arrangements, with the intermediary option in between.  This reflects the fact that the 
auction pre announces the quantities to be sold and links the price to that in the 
secondary TEU (or other carbon) market, all of which are easily accessible.  In 
contrast, bilateral arrangements are just that; while the intermediary option is likely to 
generate – at least at high volumes – good data on price.  
 
4. Collusion 
 
There is an obvious concern that there may be collusion on the part of sellers and, to a 
lesser extent, buyers.  The sellers could, for example, restrict the supply of TEUs in 
order to raise price.  Such a strategy may be feasible because a small number of 
sellers account for a large percentage of the market.  According to Tol (2009, Table 4, 
p. 1748) the leading four sellers will account for 75% of the TEU market.   
 
However, while there is an obvious incentive for sellers to collude, there are certain 
structural and market characteristics that are considered to be more conducive to 
collusion and anticompetitive behaviour.  In other words, while sellers have an 
incentive to act anti-competitively, they may not be able to successfully implement 
such a strategy.  The elements for successful collusion are: agreement on a price or 
some other focal point; it is costly for participants to deviate from the agreed price or 
other focal point; and weak competitive constraints.44   In some cases the market 
                                                 
43 Based on reading the development and implementation of the UK ETS auction design.  For details see: 
http://www.defra.gov.uk/environment/climatechange/trading/eu/operators/auctioning.htm. 
44 This discussion is based on Competition Authority (2002), CEC (2004) and ICN (2006). 
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mechanism can affect or mitigate the impact of the characteristic, while in others the 
mechanism has no impact.  It is to these issues that attention now turns.   
 
In this discussion it is assumed that a Member States and its agencies are the subject 
of EU competition law and hence any collusion – either overt or covert – would be a 
breach of Article 81 of the Treaty.  In trading TEUs the Member State is not 
conducting any regulatory or public good function, but conducting an economic 
activity and hence can be considered an undertaking and thus subject to EU 
competition law.45 
 
For the sellers to collude they need to agree on some important dimension of 
competition such as price, quantity, product or geographic space which will serve as a 
focal point.  TEUs are undifferentiated homogenous products.  A TEU from Poland is 
no better or no worse than one from Romania.  There are no substitutes for the buyer, 
apart from domestic abatement efforts.  The quantity of TEUs is constrained by an 
upper bound yet to be set of a Member State’s non-ETS emission limit.  There are few 
sellers, as pointed out above, making co-ordination easier.   
 
The cost structures of the Member States that are the major sellers are similar in that 
their non-ETS allowances limits are not binding and so have TEUs to sell (i.e. Poland, 
Bulgaria, and the Czech Republic) or their marginal abatement cost is low relative to 
that of the buyers of TEUs (i.e. Romania).46  Similar cost structures are important in 
facilitating co-ordination since the firms’ interests are more likely to be aligned.   
 
The sellers will be aware of the estimates of the marginal abatement costs of the 
major buyers of TEUs and thus be in a position to price TEUs slightly below these 
abatement costs so as to maximize profits.47 In addition the sellers will also be aware 
of the extent to which a Member State is a buyer of TEUs, since this information will 
be in the public domain.  Such information would form part of any programme as to 
how a Member State would meet the non-ETS emission limits for 2013-2020.  Since 
these limits have to be met progressively on a linear path over that period, the ability 
to switch between years is limited.  Sellers are placed in a stronger position compared 
to a situation where buyers had more discretion over the timing of the CO2 reduction 
in the non-ETS sector. 
 
In sum, the focal point of any agreement might be a price of TEUs somewhat below 
the marginal cost of abatement of the buyers of TEUs.  It is not clear that there would 
be anything to gain from limiting the quantity offered by the sellers to less than the 
(assumed) 10% limit on the non-ETS emission limit for TEUs. 
 
The next issue is the ease with which deviations from the agreement can be monitored 
and detected.  In a collusive agreement there is usually an incentive for members to 
cheat since if they charge slightly below the agreed price then they can sell more of 
their product.  However, in the present case it is not clear that the incentive to cheat is 
                                                 
45 For further discussion of the concept of an undertaking under EU competition law see Whish (2009, pp. 82-91).  
It is also difficult to see how any collusion would be permissible under Article 81(3), which allows otherwise 
collusive agreements if they have certain positive effects.  For further discussion see Whish (2009, pp. 148-161).   
46 For details see Tol (2009, Table 1, p. 1747).  
47 Tol (2009, Table 1, p. 1747) provides data on marginal emission reduction costs for the non-ETS sector for 25 
Member States for several calibrations.    
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as strong as in other markets, since there is an upper bound on the proportion of a 
Member State’s non-ETS limit that can be sold as TEUs.  The tighter the upper 
bound, the less the incentive to cheat.  
 
Nevertheless, be that as it may, there will still be some uncertainty as to demand at a 
given price, since buyers could be much more successful at abatement efforts than 
anticipated and/or there may be a slowdown in economic activity.  Thus demand for 
TEUs may fall short of expectations.  Lowering the price thus increases the 
probability of selling all the TEUs that a seller is entitled to sell.   
 
Shaving the price should result in a drop in the TEU price and the cheater selling all 
of their TEUs early in the year.  The more transparent the market mechanism the 
easier it is to monitor and detect deviations.  The issue of transparency was discussed 
above.  Auctions are the most transparent market mechanism followed by market 
intermediary and bilateral agreement being the most opaque. 
 
The next consideration is the creation of deterrent mechanisms for punishing 
deviations.  There has to be a credible threat that deters the cheating.  Furthermore the 
punishment should occur as soon as possible after the detection of the cheating.  If the 
benefits from cheating are immediate and large and punishment takes time to 
implement then punishment may not be effective in preventing deviation from the 
agreed strategy.  Studies of cartel behaviour suggest a number of punishment 
mechanisms such as posting a bond which is forfeited to the other cartel members or 
price wars or increasing output.  However, the latter two have the disadvantage that 
they also punish all members of the cartel and hence may lack credibility. The high 
frequency combined with the transparency of auctions outlined above, suggests 
auctions are likely to be conducive to quick detection and punishment, followed by 
the market intermediary and bilateral agreements.      
 
One obvious way around these problems would be for the sellers to form a joint 
venture or selling agency, designed to maximize profits of the Member State 
participants.  However, as noted above, Member States participating in these TEU 
markets would be considered undertakings and hence subject to EU competition law.  
A joint selling arrangement by the leading sellers would normally be considered a 
breach of EU competition law.  This would not prevent, of course, some of the 
smaller Member States holding, for example, joint auctions. 
 
The final consideration is the reaction of outsiders, which in this instance mainly 
refers to the buyers.  These reactions can be divided into two categories. First, the 
buyers may try and design strategies to disrupt the cartel, by for example signing long 
term contracts with some of the leading sellers.  Second, even if it could be argued 
that Member States were not undertakings for the purpose of competition law, there 
can be little doubt that the buyers – including Ireland – would argue strongly against 
such arrangements on the grounds that they clearly be contrary to the aim of achieving 
low cost emission reduction.  The buyers include leading Member States such as Italy, 
Spain, France, the UK Germany and the Netherlands in order of importance.   
Given that the leading sellers can agree albeit tacitly, without an overt collusive 
agreement, on a price for TEUs which market mechanism would appear, in view of 
the discussion above, to the best in terms of securing adherence to that agreement.   
Auctions would appear to score highly, where the reserve price would be the focal 
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price – or (say) discounted 10% - agreed by the cartel members.  Auctions are – at 
least as set out above – extremely transparent in terms of price and quantity.  
Detection from the agreement is quick and any deterrent mechanism can be imposed 
rapidly, denying the cheater the benefit of their gains.48  At the other extreme is a 
bilateral agreement.  Here prices and to a lesser extent quantity is much more opaque.  
There will be longer time lags in detecting and punishing cheaters, thus increasing the 
chances deviation from the agreed price.  Buyers will be in a better position to employ 
strategies to counteract the cartel.  The market intermediary falls between the bilateral 
agreement and auctions. 
   
The rankings between the three mechanisms remain unchanged if the market volumes 
are high as compared to low.  However, in all cases the cartel becomes less stable.  At 
higher volumes there is more incentive to cheat as the payoff is potentially larger; 
there will be more players in the market and hence the secondary market will develop 
at least under some market mechanisms.  The costs of monitoring deviations to 
determine who is cheating are likely to increase as the volume of TEUs for sale 
increases.  Auctions will be more frequent as will other forms of transactions. 
 
D. Adding-Up: Which mechanism? 
 
The results of the application of the four criteria to the three market mechanisms is 
summarised in Table 4.  No mechanism dominates.  Bilateral arrangement ranks 1st 
with respect to anti-competitive behaviour, but 3rd in terms of number of market 
players. Equally, auctions ranks 1st terms of transparency, but 3rd terms of 
anticompetitive behaviour.  Hence there is a need to aggregate across the four criteria. 
 
Table 4 
Choosing Between Three Market Mechanisms for Allocating TEU 
Criteria Market 
Intermediaries 
Bilateral 
Arrangements 
Auctions 
Number of 
Market Player 
(a) Low TEU vol 
(b) High TEU vol 
27 Member States 
+ (a) few and (b) 
more 
secondary market 
players 
27 Member States 
& No Secondary 
Market Players 
Under either (a) or 
(b) 
27 Member States 
+ (a) few and (b) 
more 
secondary market 
players 
Price Transparency 
(a) Low TEU vol 
(b) High TEU vol 
 
(a) Low/Medium 
(b) High 
 
(a) Low 
(b) Low 
 
(a) High 
(b) High 
Transaction Costs 
(a) Low TEU vol 
(b) High TEU  vol 
 
(a) Low 
(b) Medium/High 
 
(a) Low 
(b) Medium 
 
(a) High 
(b) Low 
Anti-competitive 
behaviour/gaming 
(a) Low TEU vol 
(b) High TEU vol 
 
 
(a) Medium 
(b) <=Medium  
 
 
(a) Less Likely 
(b) <=Less Likely 
 
 
(a) More Likely 
(b) <=More Likely 
Source: See text 
 
                                                 
48 As noted below holding auctions at the EU level under the auspices of the Commission is likely to resolve some 
of these competition concerns.  
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The following procedure is employed: 
 
 All four criteria carry an equal weight. 
 For each criterion the market mechanisms are ranked 1, 2, and 3 where a 
higher rank indicates that the mechanism is preferred to a lower scoring 
mechanism. 
 The ranks are added for each mechanism to get an overall score. 
 The exercise is conducted separately for high and low TEU volume. 
 
The results are presented in Table 5. 
 
Table 5 
Ranking Market Mechanisms for TEUs, by Volume of TEUs Traded 
Volume of TEUs 1st Best 2nd  2nd  
Low Market 
Intermediaries 
 Auction Bilateral 
Agreement 
High Auction Bilateral Agreement Market 
Intermediaries 
Source: See text 
 
The preferred market mechanism depends critically on whether there is a high or low 
volume of TEUs.  However, irrespective of whether the TEU volume is low or high 
bilateral agreement is never a preferred mechanism.   The discussion above suggests 
that in general it is better to have a high than a low volume of TEUs, suggesting that 
the preferred mechanism is an auction.  
 
The issue of whether or not the TEU market will be high or low revolves around the 
proportion of the non-ETS emission limit that can be traded and whether or not this 
volume is likely to be sufficient to sustain the auction arrangements set out above.  On 
the assumption that TEUs can constitute 10% of the non-ETS emission limit Table 3 
above estimated the likely magnitudes of demand and supply by Member State. Is that 
sufficient for auctioning?  To answer this question reference is made to the experience 
of the UK where auctions of EUAs has been a regular occurrence.   
 
Table 6 presents, on the left hand side, the proposed annual schedule of UK EUA 
auctions over the period 2008-2012,49 while the right hand side presents the likely 
volume of TEUs sales by the leading Member State as presented in Table 3 above.  
The table suggests, using an average of 17 m tCO2 or a lower bound of 8 m tCO2, that 
Poland and Romania could easily run auctions and perhaps the Czech Republic and 
Hungary.  These countries are the leading sellers of TEUs and hence it appears that 
the high volume scenario is an appropriate characterisation of a major portion of sales 
of TEUs.  Clearly if the limit were raised from the assumed maximum of 10% to 15% 
or 20% then more sellers would be able to use auctions.  There is nothing to prevent, 
                                                 
49 Reference is made below to the volumes auctioned by Austria in its EUA auction.  Details of the volume and 
frequency of the Netherlands auctions is not as yet clear although it does intend to auction 3.2 m tCO2 per annum. 
Germany auctions 40 m tCO2 per annum on an at least monthly basis.  For details see: 
http://ec.europa.eu/environment/climat/emission/auctioning_en.htm (accessed 20 March 2009). 
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of course, some of the small sellers holding joint auctions if the transaction costs 
prove too high. 
 
Evidence from other carbon auctions indicates that TEU auctions may be cost-
effective at lower volumes than indicated for the UK in Table 6.  For example, 
Austria’s EUA auction as part of its EU ETS allocation is 0.5 m tCO2 per annum 2009 
to 2012 in two auctions per year.50  In the US, although for SO2 rather than CO2, the 
US Environmental Protection Agency conducts an annual auction 125,000 spot and 
125,000 advance (not saleable for seven years).51 However, lower volumes are 
associated with less frequent auctions.   
 
 
Table 6 
Proposed Schedule of UK EUA Auction, 2008-2013, and Leading Sellers of 
TEUs, Member States, 2020, Assuming TEUs Fixed at 10% of Non-ETS 
Emission Limit 
Proposed Schedule of UK EUA 
Auctions 
Leading Sellers of TEUs, Assuming TEUs 
10% non-ETS emission limit, 2020 
Year m tCO2 Seller M tCO2 
2008 23 Poland 21.7 
2009 23 Romania 9.8 
2010 23 Czech Republic 6.9 
2011 8 Bulgaria 3.5 
2012 8 Hungary 5.8 
Average 17 - - 
Source: Table 3 above and Department for Environment, Food and Rural Affairs (2007, paragraph 16). 
 
Although auctions rank first for three criteria, they nevertheless rank third when it 
comes to anti-competitive behaviour/gaming.  This therefore means that great care is 
needed in auction design to minimise the opportunity for such behaviour.  Klemperer 
(2004, p. 122) in his review of what really matters in auction design states: 
 
In conclusion, the most important features of an auction 
are its robustness against collusion and its attractiveness 
to potential bidders.  Failure to attend to these issues can 
lead to disaster. 
 
A small group of Member States have both the incentive and the capability to collude 
to act in an anti-competitive fashion in the TEU market.  It appears unlikely that these 
Member States could also be exempt from EU competition law in such conduct.  
Member States are that are buyers of TEUs will not accept such market rigging.  Such 
conduct is inconsistent with the overall tenor of climate change policy.  It may 
discourage secondary market players from entering the market.  This suggests that 
                                                 
50 For details see: http://www.climex.com/austrian-auctions.aspx?lang=EN.  (Accessed on 20 March 2009). 
51It should be noted that the US Environmental Protection Agency conducts an annual auction 125,000 spot and 
125,000 advance (not saleable for seven years) allowances each year.  For thirteen years the auction was conducted 
free of charge by the Chicago Board of Trade and is currently conducted by the US EPA.  These are auctions for 
SO2, rather than CO2.  This experience suggests that the transaction costs associated with an auction might not be 
prohibitive even for low volumes of allowances.  For further details see:  
http://www.epa.gov/airmarket/trading/auction.html.  
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there needs to be some agreement between Member States on the market mechanism 
used for the trading of TEUs, beyond a listing of the possible mechanisms as set out 
in the European Parliament proposal quoted in Section III.B above. 
 
One option would be for an EU wide auction conducted by an independent agency 
with experience in carbon markets and/or auctioning.  The auction mechanism would 
remain, as set above, but there would be only one auctioneer.  In terms of the volume 
of TEUs to be auctioned, each Member State could independently submit a schedule 
of TEUs to be sold over the period 2013-2020, with the proceeds redistributed on a 
pro rata basis.  Such long term commitment would make it harder to effectively 
punish any cheaters from an agreement.52  Both potential buyers and sellers could 
submit TEUs.  It is not clear whether or not each Member State would be required to 
reveal how many TEUs they had submitted, in the interests of making it more difficult 
for Member States to collude.  There would be agreed mechanism for setting a reserve 
price such as the TEU price in the secondary market or if one does not develop the 
price of EUAs or CDMs/CERs 
 
An alternative approach would be to more tightly constrain the actions of Member 
States in their auction – or other mechanism – design.53  Such an approach might also 
increase participation since it would reduce the costs of participation. It could, for 
example, be agreed that Member States would not collude in setting a reserve price 
close to the abatement costs of the leading buyers and/or the quantities to be 
auctioned.  However, there some aspects of auction design such as dates of auctions 
and reservation prices that it might be appropriate to agree upon. There may be a role 
here for the Office of the Chief Economist of DG Comp to provide advice to Member 
States both on the auction design as well as providing reports to Member States on a 
regular basis as the auctions proceed.  
 
  
VI. TEU RIGHTS: WHO SHOULD BENEFIT?     
 
TEUs are likely to be a valuable property right, which raises the issue of who should 
realise their value.  In the 2008-2012 phase of EU climate change policy similar rights 
in the EU ETS sector were given away free to existing polluters either in part 
(minimum 90%) or in whole.  In the case of Ireland 99.5% were given away free.54  
In the case of Austria, Germany, the Netherlands and the UK auctions were created to 
partially realise the value of these rights for society as a whole.  The sums can be 
substantial.  Germany realised close to a billion euro in 2008 (BMU, 2009,).  The UK 
in its auction on 19 November 2008 realised €64.6 million (Steeds, 2008).  If Ireland, 
for example, had auctioned off 10% of its EU ETS allowance it would have realised 
€36 m in 2008.55 
 
                                                 
52 It may not be necessary for the full seven year allocation to be preannounced, but the period has to be long 
enough to provide some sought of market certainty and transparency as well as not reducing the incentive to cheat 
by a cartel member. 
53 Some of these issues are discussed in Mattheus & Neuhoff (2007, pp. 53-57). 
54 Unused allowances in Ireland were not sold but retired. 
55 Total annual average allocation for the EU ETS sector in Ireland over 2008-2012 is 22.281 m EUAs (EPA, 
2008, Table 2.1, p.15).  The EUA price is €6.15 based on the UK November 2008 EU ETS auction (Steeds, 2008). 
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It is difficult to think of any arguments as to why the new property right, the TEU, 
created in the non-ETS sector should be given away free.  Furthermore, there is 
compelling evidence that grandfathering allowances on a free-of-charge basis, as has 
been the practice in Ireland at the present time in the EU ETS sector, has led to 
inefficiencies and distortions from which auctions do not suffer (Mattheus & Neuhoff, 
2007, pp. 9-22).  Thus the value of the new property rights should be enjoyed by the 
Member State, not private interests.56  
 
There is another reason why TEU should not be given away, but rather auctioned with 
the proceeds going to the State.  To achieve the emission reductions in the non-ETS 
sector set for 2013 to 2020 requires that these property rights are priced appropriately 
by the Member State to ensure that compliance costs are minimised.  These rights 
should not therefore be treated as though they were a free good with a zero price.  The 
prices of these property rights are important signals for Member States in deciding the 
level of domestic abatement compared to trading in TEUs.  Thus if they are auctioned 
an explicit price will be attached to them and there is a greater chance emissions will 
be reduced in a cost effective manner, one of the key objectives of the EU climate 
change agenda. 
  
  
VII. CONCLUSION: ANSWERING THE THREE QUESTIONS 
 
The creation of the TEU property rights for the 2013-2020 phase of EU climate 
change policy is a welcome development.  It offers the opportunity to meet the EU 
emissions target in the non-ETS sector more efficiently and effectively than under the 
current 2008-2012 phase of EU climate change policy.   
 
The property rights are likely to acquire value given they are limited and         can be 
traded between Member States.  Since Member States have different marginal 
abatement costs there are likely to be gains from trading these property rights.  
Compliance costs will be reduced. 
 
Three questions were asked at the start of the paper. The questions, together with the 
answers plus some policy suggestions are as follows: 
 
First, what mechanism – market or administrative – should be used to 
facilitate the exchange of TEUs? 
 
The preferred mechanism is a uniform price auction because compared to other 
mechanisms: 
 
• The number of market participants is maximised. 
• Transactions costs are minimised. 
• Prices and quantities are transparent. 
                                                 
56 The comparison between the ETS and non-ETS is not exact when considering the granting of TEUs to private 
interests.  While in the former case there were clearly identified installations responsible for matching their 
emissions with their allowances, no such parallel exists in the non-ETS sector and so another method would have 
to be used to allocate TEUs to private interests. 
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• It can be calibrated to take into account the potential for anti-competitive 
behaviour and gaming, preferably by holding EU-wide auctions under the 
auspices of the Commission. 
  
Second, what ‘part’ of the non-ETS emission limit of a Member State 
should be classed as TEUs – 10%, 20% or no limit?   
 
The proportion of the non-ETS emission limit that should be traded should be 
maximised because: 
 
• This will facilitate the achievement of the non-ETS emission limits at least 
cost in an efficient way. 
• The market for TEUs will work better the higher the volume as more players 
will become involved, financial instruments will be developed and reliable 
price data will be generated. 
• The more participants that become involved the more competitive the market 
is likely to be, especially in view of the small number of important sellers in 
the primary TEU market. 
 
There is a need for Member States to agree on the form of mechanism since: 
 
• Leading Member States that are likely to be sellers of TEUs will have an 
incentive to collude, particularly if there behaviour is considered to be outside 
the ambit of competition law. 
• One solution might be to ask the Chief Economists Office of DG Comp to 
comment on the mechanisms proposed or, preferably, if there is one EU wide 
auction arrangement conducted under the auspices of, but not necessarily by, 
the Commission. 
 
Third, who should realise the value of TEUs – the State, existing polluters 
etc?   
 
The value of TEUs should accrue to the State.  There is no reason for these valuable 
rights to be given away ‘free’ to some third party.  In the case of the EU ETS the 
distribution of allowances on a free of charge basis has led to inefficiencies and 
distortions. 
 
23 April 2009 
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